INDUSTRIAL DATA PROCESSING APPLICATIONS REPORT 


Applications Inventory Control, Order Processing (partial), 
Sales Forecasting, Machine Load for Parts 
Fabrication, Payroll 


Type of industry Manufacturer of Bodies for Commercial and 
Government Buses and Other Vehicles, 
Truck Cabs and Components 


Name of User Superior Coach Corp. 
Lima, Ohio 


Equipment Used Honeywell 200 Computer System 


Synopsis 


Due to options, either desired by customers or required by state laws, 
hundreds of variations are found on the 8,000 school bus and 2, 000 
hearse and ambulance orders received each year by Superior Coach 
Corp. With inventory being controlled manually, there were constant 
shortages of some stock items while inventory levels on others often 
stood at two or three times the annual requirements. With virtually 

all inventory data now on magnetic tape files, Superior is able to update 
inventory items automatically and to pinpoint potential shortages before 
they occur. Utilizing these files with data input during order processing, 
the company is able to produce a bill of material and assembly parts list 
used on the production line. Other programs use this data along with 
historical information on sales and sales projections to arrive at yearly 
forecasts of parts and material requirements. When parts are to be 
built in. house, a program generates the necessary work orders and other 
documentation, including work assignment cards that serve as input to 
the payroll processing run. 
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“BACKGROUND 


Superior's prime reason for implementing a computer system was the problem of 
inventory control. With school buses alone, there are 90 different makes and models of 
chassis on which school bus bodies can be mounted; seats of various types and sizes are 
available; different types of doors and stepwells may be ordered; state requirements differ; 
and hundreds of accessories, ranging from special lights to raised wood floors over zinc- . 
coated underbodies, may be designated by the customer. As the system to control inventory 
in such a way to account for all these variables was being planned and implemented, other 
phases of a "total system" also were taken into consideration. Some of these phases are now 
operational, others still are in the planning stage. 


The Superior Coach Corp. was founded in 1926 and is today the leading 
manufacturer of school buses, ambulances and funeral cars. Superior employs 
some 2,100 persons at three plants located in Lima, Ohio, Kosciusko, Miss. 
and Norwalk, Ohio. — 


The Lima plant also is the company's headquarters. 


The company began manufacturing steel school buses in 1931 and es- 
tablished an independent franchised dealer organization to distribute the product. 
The dealer group was expanded in 1936 when the firm began manufacturing 
other vehicle bodies. 


Domestic sales of buses account for approximately 40 percent of | 
Superior's business with 40 percent from manufacture of other commercial 
vehicles and 20 percent from production of special vehicle bodies for govern- 
ment agencies. Sales range in the neighborhood of $57 million annually. 


INVENTORY CONTROL 


Superior reflects all inventory action on a magnetic tape master parts and assembly file 
which is updated six or seven times weekly. In all, 28 different items are contained in the file: 
part number, part name, unit of measure code, origin code (indicating type of item--fabricated, 
purchased, raw material, etc.), planner code (the individual in production planning responsible 
for inventory of the item), entry date (when the item was released for use), date of cancellation, 
estimated annual usage, material cost per unit, labor cost per unit, store room location, re- 
order point, economic order quantity, lead time (in weeks), service department usage (year to 
date), scrappage (year to date), date of last action on each item, quantity made (or received) 
year to date, store room balance, cycle inventory adjustments, date of last inventory, balance 
on hand, production line usage (year to date), production line requirements for next week's 
schedule, production line requirements for the next four weeks' schedule, total quantity on 
open orders and quantity due within 30 days, codes indicating product line, or lines, on which | 
each item is used. 


Order Entry 


Sales orders are received by mail from distributor-dealers. These are edited in the 
sales distribution department where Superior's order number and the distributor-dealers' code 
numbers are added. After sales distribution determines that the orders are complete and 
accurate, they are sent to the data processing department for keypunching. Each item on 
each order is punched into a tab card along with Superior's order number. The cards for 
each order are then combined into order decks. | 
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As order decks are run through the computer, data is entered on the magnetic tape 
orders-in-house file. Copies of the order are printed out for acknowledgment to the dis- 
tributor-dealers and for all shop and office functions. 


SALES ORDER INPUT 


Seller shall not be responsible or liable for 
any delays or failures in delivery due to 
causes beyond its control such as, but not 
limited to, strikes, differences with work- 
_ men, scarcity of labor, fires, floods, storms, 
accidents, breakage of machinery, scarcity 
LIMA, OHIO AND of materials or fuel, transportation embar- 
KOSCIUSKO, MISSISSIPPI goes, scaicity of cals, governmental regu- 
lations or orders, periis to navigation, acts 

of public enemies or Acts of God. 


“* Form 98 Rev. 1-63 400 bks. SCHOOL AND PASSENGER COACH PURCHASE ORDER 


INSTRUCTIONS: Prepare 4 copies, Original 
‘and Dyplicate to Superior, Distributor retains 


3rd and 4th to.customer. Attach Tax Ex- SUPERIOR COACH 


emption Certificate if necessary. Acknowl- 


edgment of order wri! be sent to distributor CORPORATION 


State 
Specs. 


Quantity Superior’s Order No. 


City Wiseton State 
Ghassis 2. P | 
Dealer ‘WAll Advise Street City ' State 


MODEI68~1()98 LENGTH 0 sact.. 18 in. ax SIDE WINDOWS 6,744 /19794 
$.E.NO.| °° |S. E. NO. ITEM 'S. E.NO.| ITEM 
100 | Stepwell 


Gee ail Cover, Lower Door Control | qcor Floor, Wood 0100 | Q " 
ae | Door,, Entrance 1176),0)| Underbody Super Zinc Kote Pa oa Steptread, Ent. Door, Rubber 
' FE = 


ae | 
pea 
| 1650 | Insulation (Complete xCeHtim) Complete 


ROWS 10 SIZE 391! SPACE max4 mum COLOR preen MATERIAL ibergig 
rL_LYPE school bus ~-22556 - 39", single pedesta eg me 
j aL____ | Davenport (27/42/S2-0z.) | 1.270 | Pads, Back, Cushion, Fire Res., Driver's |__| Cushion, Driver's Seat, Deluxe 
A Trivers set 42/5002) Dav. 18921} Sea, Drivers, Flat Back 
79724 RO" RH. “single ped. — 10 moon "| 39 Seats] === Stainless Stee! Top Rails 
5 ae = 


TYPICAL SALES ORDER RECEIVED BY SUPERIOR FROM ONE OF ITS 
DISTRIBUTOR-DEALERS. MANUALLY WRITTEN AND UNDERSCORED ITEMS 
REPRESENT ACTION TAKEN IN THE SALES DISTRIBUTION DEPARTMENT 
PRIOR TO KEYPUNCHING. 


ORDER RELEASE--OUTPUT 


ORDER RELEASE 
FORM NO, 321 REV. 1-60 


SUPERIOR COACH CORPORATION - LIMA, OHIO > 
Ss EXHIBIT Be 


aHeERIOR SALES OF ‘YISETON 
WISETON, ANY,99999 ORDER NO. 


SUPERIOR 
prope VRSLSg1OP 51 saree 


0, Os 
oev. DRIVEATAY stae 30 MO DE L N Pp opy ne 68=11 
roa Ww? SPLIT /19726 


TWELVE COPIES OF THE 
ORDER RELEASE ARE 
PRINTED OUT AFTER ENTRY 
OF SALES ORDER DATA ON 


68-1098 
8B 
$ 12025 GLASS, LAMINATED, SPLIT S/WELL 18 3/4 - 10100 


Y 1525 FLOOR, WOOD 
12285 TUBULAR TYPE ENTR. DOOR 
1650 INSULATION, COMPLETE BODY 
1160 ZINC~COAT UNDERBODY 


, ROWS SIZE i} 

coor 9.136 SEAT, #IBERGLASS RH = 10 

wre 12137 SEAT, FIBERGLASS LH = 10 
*8121)7 DRIVERS SEAT, FLAT BACK = 52 0Z. TRIM MATERIAL 
A 1270 CRASH PAD, FIRE RESISTANT, DRIVERS SEAT 

+ CEPO 15172, S.E. 1572 ~- CRASH PADS FOR FIBERGLASS SEATS - 18 


TA 


SPACE MAXIMUM 


TO AXLE 
MOD. TIRE 


ANY a ey ae wa. | nae 
1150 REAR TOW HOOK 11478 BATTERY DISCONNECT SWITCH 
1596 FRONT FENDER FLAPS - 1598 REAR FENDER FLAPS 


K 
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PUNCHED CARDS, IN ORDER 
TO GET THAT MANY COPIES 
IN ONE COMPUTER RUN, 
SUPERIOR USES SIX-PART 
FORMS, WITH THE RIGHT 
HALF OF THE FORM BEING 
A DUPLICATE OF THE LEFT 
HALF, 
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One of the copies of the order release goes to a foreman in the shop where it is used, 
along with the bill of materials, in assembling the unit. Other copies go to distributor-. 
dealers and to various other in-house departments, such as cost accounting. 


ORDERS-IN-HOUSE FILE 


The magnetic tape orders-in-house file is maintained in a sequence based on: product 
line (bus, ambulance, etc.), type of item on the order (standard body, standard extra or 
variant), model number within the product line, individual standard extra or variant number, 
status of the order (a numeric code to indicate one of the following: not yet scheduled for 
production, tentatively scheduled to be built in the four-week period that follows next week's 
schedule date, scheduled to be built next week, already built or being built this week). 


Orders remain unscheduled until they are included on an informal list issued weekly 
by sales distribution. The list identifies the units tentatively scheduled for production during 
the "fifth week from now." Data from the order status listings is used to arrive at a firm 
production schedule for the "next week." This firm schedule is produced by the production 
planning department. A unit is reclassified as being built when it is shown on the foreman's 
daily ''framing report" as being started. 


PRODUCTION SCHEDULE 


pare /— AI-OB 


SCHEDULE NO. O-k 


Ferm Bo. BET Rav, 2242 


CONVENTIONAL SCHOOL BUS FRAMING SCMHEDULE 
WEEK OF 


A FIRM SCHEDULE FOR THE "NEXT WEEK" IS DRAWN UP BY THE PRODUCTION 
PLANNING DEPARTMENT BASED ON INFORMATION RECEIVED FROM SALES 
DISTRIBUTION AND FROM THE ORDER STATUS FILE. 


FOREMAN'S FRAMING REPORT 


FORM 183 5M 3-66 EXHIBIT D. 


| SUPERIOR COACH CORPORATION ——a d / 2 
Department | aa Date . ot CA G 7 


DAILY DEPARTMENTAL REPORT 
UNITS STARTED ‘UNITS COMPLETED UNITS HELD UP 


Sill No. Sill No. 
/ ¢ ”~ re, y Pool a = ; 
ef Tene Tee ir 


WHEN A UNIT SHOWS UP ON A FRAMING REPORT SUBMITTED BY A 
FOREMAN, IT IS RECLASSIFIED, IN THE ORDERS-IN-HOUSE FILE, 
AS HAVING BEEN BUILT. 
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ORDER PROCESSING FLOW ,,,, 


Shop 
Foremen 


Framing 


; From 
Distributor- Mai | Report Production 
Dealers Planning 
This 
week's From 
Sales Dist. schedule Sales 
(edit) Distribution 
Tentative 
Schedules | 
Orders-In- ff (punch) 
Processing 


Update and 
Print 


Updated 
O1H 
File 


To: Distributor-Dealers, 


shop foremen, 
office departments H-200 


To Run Xl 


DATA FROM ORDER INPUT, COMBINED WITH INPUT FROM THE SHOP 
FOREMEN, PRODUCTION PLANNING AND SALES DISTRIBUTION 
DEPARTMENTS, ARE USED TO UPDATE THE ORDER-IN-HOUSE (OI]H) 
FILE PRIOR TO THE EXPLOSION OF SALES ORDER REQUIREMENTS. 
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Bill of Material System 


Superior uses a level-one bill of material system which shows only the piece parts and 
assemblies that are actually installed on the assembly line to complete the end product. Su- 
perior maintains a stock of items on the assembly line, the quantity depending on the size of 
the item. Assemblies put together prior to delivery to the production line are kept separate 
and listed in an assembly: parts list file; in addition to showing each assembly, this list shows 
the components required to make each assembly. 


BILL OF MATERIAL 


ORM 27 t ; Yu oF 
SS SSE. 5 - ENGINEERING BILL OF MATERIAL SUPERIOR GOACH CORPORATION - LIMA, OHIO 4 eo 


PRINT Sik ORIGIN CoDe_| FRACTIONS ON SIE @ GUANTITY ARE SvOWN IN Two (2) BECWaL PiAGES ~~ [owsONSTDe BUS senes 1000 vean 1968 


UANTITY PER MODEL AND LENGTH 


Saaeeaeniness 
DESCRIPTION . Reman: Abb av ne 104 i il a 


LAYDUT: “ mines PCWN CROSSVEMBERS L.0=2679"G 
AYC.!T! = U8 ROLD DEWAN CROSSMEMBERS Lo=51628D ~ 
eayper) = U7 78! TO! CKASSIS 0" 50 740M 
LAYDUT! = evn U7 8 FRONT FLOOR PANEL| LO~3024=6 
NDERBCDY: ASBY | . 
sLINMERBESY] ABBY 


SN LOQ98 7158) : 
Ps LORaT ioe 


Foe ®@ BGA wWn = 


N LO@87,5—D 2 ow. 
LOMB TLGeD 


| 
I 
i 
! 
| 
| 
| 
| 
| 


ASSEMBLY PARTS LIST 


| [FABRICATED RESYs PARTS LIST COMPLETE” FSTING-CURRENT ASSYSe 7 To Tie Le-6? = PAGE 672 
if LEVEL 1 ASSYSe WITH COMPONENTS FROM ALL BEVEL Se 7 TSS DATE 
——e ASSEMBLIES FOR ALL MODELS EXCEPT CADILLACs PONTIAC AND VAN BODIES — | dees 
DWGe ASSY.s COMPONENT SEQ ORG, QTY PER posvs 
| Taree NUPIRER—NOe. LEVELS. GODE__ASSY+__ ace _———-PESSRIPTION AND REMARKS ____-___NOe _ 
ae 321499 “2eosis 10 | “3e EACH PANEL » U/B FLOOR ON B862737 321099 


DB _e EACH OC C/¢MEMBER JNTERDIATE ON UW 62735 

le EACH PANEL = U/B FLOOR ON. B=62737 

le EACH FLR ASSY » WHROUSE ON D=322857 

gee Beg EACH ACHERBER- ~ U/B_ON Be62734 
<OOSTRNR w WAH FRAME -ON 8—322860 © 

STRNR w-tJH FRAME ON Ba322860 

ae Po STRNRo@ W/H FRAME ON B=322867 

‘le EACH ‘PANEL = RR W/N FLR ON A™316079 

2. FACH PANEL = RR W/#LLER ON B31 242% 

wot om WAH Si to 


“566614. «12S 
322859 


eee | ES 


2 @twrem eats emcxmete_ steer aE OWE epamnine (emms Sena Memmncnen a tS 
H 2 
i 


316435 19 2 
a 808 20 2 


Before computerizing the bill of material system, Superior used an all-level bill of 
material. With this system, many assemblies--along with their components--were repeated 
several times throughout the bill of material. Changing over to the level-one bill of material 
system resulted in a considerable reduction in time required to process these files. Also, 
the volume of file maintenance and printing was cut by about one-third. 


The multiple columns in the bill of material made sequential calculations of require- 
ments virtually impossible. Because of this, a "where used" tape file was created. This 
file carries.a separate item for each specific usage of any item. This makes it possible to 
calculate parts requirements sequentially in a way that is compatible with sequencing of sales 
order requirements in the orders-in-house file. 


The relationship of the bill of material, assembly parts list and where-used file may 
be more clearly understood by taking a look at one example. Line 8 of the bill of material 
(below) shows the level one assembly number 321500. 


TNR Vie ENGINEERING BILL OF MATERIAL SUPERIOR COACH CORPORATION - LIMA, OHIO 


a 
ORIGIN CODE FRACTIONS ON SIZE & QUANTITY ARE SHOWN IN TWO (2) DECIMAL PLACES pivisionSTD» BUS  sertes 1000 YEAR 

4 QUANTITY PER MODEL AND LENGTH 
A 7% 


"DESCRIPTION REMARKS 


| , | 
‘LAYOUT; n 7a 0 DCWN CROSSMEMBERS L0=2679%6 
PAYCWITI = U/i HOLD DCWN CROSSMEMBERS LOwdL82—0 
haybeti = Use! To CHASSIS ‘lonsozena 


LO-302484 


AYDUT) - cM usp ERENT FLCCR PANEL 
: mv ASSY ! 
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This assembly, 321500, is constructed from the items shown in the assembly parts list (below). 


FASRICATED ASSYe PARTS LIST+ COMPLETE LTSTING@CURRENT ASSYSe—~~SsLLw 18067 PAGE 72 
LEVEL 1 ASSYSe WITH COMPONENTS FROM ALL LEVELSe |  ESSUE DATE 
“ASSEMBLIES FOR ALL MODELS EXCEPT CADILLAC) PONTLAC AND VAN BODIES ae 
DWGe ASSYe COMPONENT SEQ ORG, GTY PER AOSV e 
oe RUNBER—_NOe-eLEVEbe Sone. -ASSYe__ VOM___DESCRIPTION AND REMARKS ____ Ne 


i 321499, 266618 10 a LEACH a PANEL » U/B FLOOR ON B=62737 321499} 
on 966360 2G DLS BPE LE Bei EACH ac COMEMBER JNTEMDIATE ON U 62735 2 
So aeccmasacca 77 EACH PANEL = U/B FLOOR ON B=62737 


: ; 

322859 2 EACH FLR ASSY » WHROUSE ON 0322857 

Pee es __EACH___X/MEMBER = _U/B_ON Be62734 

LR. EACH © STRNR.« W/H FRAME ON 89322860 aos 
Vo oe EACH STRNR «VJ FRAME ON Be322860 © 
ae 
1 
1 


BACK STRNR @ W/K FRAME ON 68322867. Seda 
31785¢ ‘le EACH “PANEL © RR W/N FLR ON A=316079 
316435 ig 2 Ze ZACH PANEL @ RR W/*#LLER ON 8"318434 

ee eee ee Ze EACH ANGLE » W/H S# U/B ON AW316780 _ 


_ EACH“ UNDERBODY ASSY ON Lo=8115=D _ 
BACH S ANEL ASSY * *®KODY ON cezeebiz 
EACH PANEL =» UNDERBODY 
EACH __CROSSMEMBER = _ INTER 
. CROSSMEMBER- @#TE #2 ON 6~62735.. wie i 
PANEL ASSY = #BODY ON cm286589. 
PANEL » UNDERBDODY ous 
EACH CROSSMEMBER = INTER 
EACH PANEL ASSY » *BODY ON C=266675 
o_ EACH _ eo PANEL » UNDERBODY ON 562737 
ees BACH. ~ CROSSMEMB SER = INTER 
“EACH ~ PANEL « U/B FRR W/H ON 662737 
BACH SF FLOOR ASSY. © *OUSE ON Dm322857 
EACH X/MEMBER © U/B ON B~62734 
; EACH STRAINER © W/#RAME ON B™322860 
| Rot ae: ——HACH _ STRAINER » W/*RAME_ON Be322860 
ae B22 868 | ae os oe CC ks Sa ae SEACH — STRAINER » W/RRAME ON BW322867 | 
916079 | es 18 ee BACH eee @ REAR W/H FLOOR 
9 184636.2 19-2 ee BACH 
320477 20 ge EACH REIN “BELT. RAIL” 55" ‘IN, 


; 


~ 62735— 
266676 


NO Rt eH. i 


le EACH? UNDERBODY ASSY ON LO#8715@D ~ g2ysor ft 
eae BANEL ASSY U/SHY #2. ON C 266672 © 


gry a p 15 a 

— «ORTs RARARRROTY © ON SeEo SEerOeaTy «ON SeEo RHHH UH DIVe a oo 

‘LOGIN PART IR Oo t OR a 3 OR : OR 2M OR ae 
GODE NOs ! : VARe MODEL® i VARe MOgEL® : VAR. MODEL® # SE# PAGE LINE NU, 


321495 
321495 
321495 
321495 
321495 
321495 
321495 § 
321495 
321495 
321495 | 
321495 
321495 
3921495 | 
921495 
321495 
321495 
421495 
321495 
321498 UNDERBODY 
321498 UNDEREODY 
321499 UNDERBODY 
921500 UNCERBCDY 
321900 UNDERBODY 
421500 UNDERBUDY 
32150] UNDERBCDY 
mn'@ UNDERBODY 


“ore pamnw 


The usage marked * indicates that 321500 is used on models 1058 and 1059. The usage marked 
** shows a deduct of this same assembly on model 1058. This is due to the fact the bill of 
material for model 1058 is written as a modification of the 1059. Such a deduction indicates 
that some other assembly is used on the model 1058. 


519 lille 12317 6 7¢X320855 _ 
$20 1099 12317 8 4 girs 
§20 1109 12317 320797 | 
520 LLG 12317 321317 
§20 1078 12317 323009 | 
520 1LOv7B 12317 320835 
520 1L08s 12317 320893 | 
520 1098 12317 32090) | 
S20 1108 12317 320909 
520 Lkls 12317 320857 
540 LLL9 2 12338 321311 . 
540 LILA 12338 26C X 320855 
540 1119 d 34C «80320795 
540 Liles 35C 320907 
S41 LIL9 19¢) «321317 
541 Liles 20¢ 320857 
sii ib tae 
42090 
1058 ae ater ty 
1058 1] 
1058 | 
1058 
1058 
1059 
josa 


: 
a ne 


AD IND AD INE DD AS me oe ae ant pes et pee pt te Gt Gd et Pe pt ed gt 


Fat pmt pet pet geo gent Gut ped pel Ded Dill Be Beet Pu Geek ded Det ed ged aS Het eet Bed geek ed 
= 
wu Se WW Oe uw uu) ls OG ALA AS Bu 


#¢*@f@ Go tetheseeoonktrtieeoit tt ae kana: 


12 
1040 11 
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The usage marked *** is for standard extra 11640 (also an "add to” and ''deduct from" 
type of bill of material). This usage indicates that when a model 1059 requires standard 
extra 11640, assembly 321500 is deducted from the requirements and assembly 31501 is 
used in its place. 


The where-used listing includes items from all levels of the product and shows all 
assembly components. Since this list indicates that the items shown are in some bill of 
material location, assembly components are identified by the suffix ''c'' following the line 
number (see X's marked on printout on page 7). The level one assembly, of which such an 
item is a component, is shown at the extreme right side of the listing. This listing doubles 
as an assembly component where-used list because it can be used to determine what assem- 
blies require any given part. Since the list is composed of specific individual usages, com- 
ponents are shown with their level-one assembly for each bill of material location where the 
level-one assembly is specified. For example, part number 321495 is a component of 
assembly 320855 (marked X). This assembly is shown in two bill of material locations-- 
standard extra 12317, page 6, line 7 and standard extra 12338, page 2, line 26. 


Assembly parts lists and bills of material are used on the production line in assem- 
bling the products. Using the sales release order, the foremen at specific locations along the 
line can then refer to the assembly parts list and bill of material for information on the require- 
ments to build the particular assembly on which they are working. 

DATA FLOW FOR BILL OF MATERIAL AND ASSEMBLY PARTS LISTING UPDATING 


From Engineering Records j Level | 


ocean Changes Bills of ALTERATIONS TO EXISTING 
oe Additions patenls) PARTS, OR ADDITIONS OF 
Lists —_.— Deletions__ _ _ NEW PARTS, ARE RECEIVED 


To Data Processing 


FROM ENGINEERS THEN 
KEY PUNCHED. FOR ENTRY 
INTO THE ASSEMBLY PARTS 
LIST FILE. THESE CHANGES 
AFFECT THE BILL OF 
MATERIALS FILE, WHICH 
SHOWS WHICH PIECE 

PARTS AND ASSEMBLIES 


Level | 
Bills of 
Material 


Assembly | 
Parts 
List 


| H-200 | ARE ON THE ASSEMBLY 
LINE. DATA OUTPUT FROM 
B/M Update THIS RUN--ASSEMBLY 
APL Update PARTS LISTINGS AND BILL 


OF MATERIAL LISTINGS-- 
ARE USED IN THE SHOP, 


ALONG WITH SALES 
RELEASE ORDERS, TO 
Updated B/M SCHEDULE AND CONTROL 
B/M's Listings PRODUCTION. 
. APL Updated 
Listings APL _To Users_ 
3 nee | 
Create Level | 
Where-Used File 


Sorted 
Level L \. 
Where-Used 

File 


Level | 
Where-Used 
File 


Sort for 


Explosion Runs 


To Xl 
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EXPLOSION OF PARTS REQUIREMENTS 


Level 1] 
Where-Used 
File 


Sales 
Order 
Reqmnts 


Run X1--Sales order requirements are matched 
with where-used file and all piece-parts and 
assemblies required are pulled off onto a 
separate tape. These are level one requirements. 


Generate level | 
part & assembly 
requirements 


Run X] 


Level 1 
p anda 
reqmnts 


Run X2--Level one requirements sorted into 


part number sequence. 
SORT Run X2 


Sorted 
Level 
Reqmnts 


Run X3--Level one requirements are matched 
Calculate & add ; : : 
requirements for| Run x3 against assembly parts list file. Where 
appropriate, components for assembly 
are pulled as requirements. 


assembly 
components 


Reqmnts 
from al] 
levels 


to Run X4 
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Reqmnts 
from all 
levels 


SORT Run X4 Run X4--Level one requirements 


are combined with requirements 
on assembly components and 
sorted into part number sequence. 


Sorted 
Reqmnts 
Open 
Orders 
Run X5--Open order activity is 
| recorded on the master parts and 
MPA Update Run. X5 assemblies file and adjustments are 
made to reflect sales order 
requirements. 
Updated 
MPA File 
Print Action/Excep- 
tion or Inventory Bua nee Run X6-- Inventory status report 
Status Report (or action/exception listing) is 
printed. 
A/E List | To Production Planning 
or Status| for review and manual 
Report placement of make or 
buy orders 
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Fabricated and Purchase Orders 


Data on these orders is carried on a magnetic tape open order file which is updated 
weekly. Each open order shows: part number, order number, order issue date, due date, 
receival number, receival date, quantity received. This data is summarized and carried 
on the master parts and assembly file, updated during the explosion of requirements 
processing run. 


Miscellaneous Inventory Activities 


Adjustments to the master parts and assemblies file are made on the basis of input 
from various departments. Some adjustments to the file and their sources are: addition of _ 
new items (from engineering and production planning departments), service department usage 
(from service department), scrappage (inspection department), changes in inventory balance 
(production planning department), interplant shipments (production planning department) "hold" 
notices or cancellations (engineering). Input of this data is accomplished just prior to the 
explosion of requirements run. 


INVENTORY STATUS REPORT 


LIMA INVENTORY ST&TUS REPORT DECEMBER 18, 1967 PAGE 72 

e TOTAL TaNT= ON L 
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The inventory status report is primarily a reference listing. The action/exception listing 
shows only the items (above) on which there is some "flag" to the right of the "stores balance" 
column. A flag indicates that some action probably is required on the item. For example, 
*** indicates that quantity on hand is less than framing requirements; * means that what is 
available is less than the re-order point; CK* indicates that the stores balance on special 
items is zero; OAU indicates that quantity on hand plus total on order is more than 10 percent 
above the estimated usage for the year. 


Column headings on the inventory status report and definitions follow: PART NO. -- 
Superior's number to identify raw material, purchased part or assembly, or fabricated part 
or assembly, used in producing the end product; PLNR--the individual in the production plan- 
ning department responsible for inventory of the item; UOM--unit of measure code; EST. 
YEARS USAGE--estimate of requirements for this year's production; TOTAL ON OPEN 
ORDERS: RECVD Y-T-D--total quantity received during the model year, referring to parts 
unique to a certain product line (can also mean total quantity received since annual physical 
inventory on items used on more than one product line)} FRAMED USAGE Y-T-D--production 
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line usage of the item, year to date; ON HAND--computer-calculated balance at the end of 
"last week's" production; FRAMING REQUIREMENTS-- quantity need for "this week's" 
production; TENTATIVE REQUIREMENTS--quantity required for production scheduled for 
four-week period following this week; ON ORDER, DUE IN 30 DAYS--an L next to figures 

in this column indicates some portion of that quantity is late in arriving; AVAILABLE-- 

an ''on hand" figure for approximately the next five weeks; REORDER POINT-- inventory 
level at which item status must be reviewed for either a "make" or "buy" order; E.O.Q. -- 
Most economical quantity to order, based on costs and estimated usage; OF F-LINE USAGE-- 
summation of shipments to other plants, scrappage, service department usage, or other | 
disposition not directly connected with product assembly; STORE BALANCE--unrequisitioned 
balance in the store room (some items are not yet under automated scrutiny and this column 
is to assist planners in periodic review of such items; for example, fasteners used at many 
production line stations can be "lost'' without such information reaching data processing); 
TERMINAL DATA--information such as "cancel" or "hold" (for revision or cancellation) 
received from the engineering division; LEAD--number of weeks required to receive a 
shipment after the order has been placed. | 
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From a review of the inventory status report (or action/exception listing), production 
planning issues a list of ''make" orders which are keypunched and input for run PRI. 


These new orders are added to the work-in-process file. A deck of cards is punched, 
one card for each operation, on new orders. These cards are used in the press room (sheet 
metal parts fabrication department) for work assignment. The cards are returned to the DP 
department after each operation is completed. New orders, plus data from work in progress 
file, is used to produce the press room order schedule and ascertain material requirements 
for new orders. 


FORECASTING 


Three factors are used to estimate annual requirements: (1) sales forecast, which re- 
flects anticipated changes in the trend of sales to date; (2) orders in house, which is the 
current sales trend and, therefore, the dominant factor; (3) last year's sales orders. Before 
any calculations are made, the orders in house and last year's sales orders are adjusted to 
this year's "base. "' 


For example, assume the sales forecast to be for 1,100 units. If last year's sales 
orders were for 1,000 units, each component of these orders would be increased by 10 per- 
cent (1,000 plus 10 percent equals this year's base of 1,100). If the orders in house total 
550 units, each component of these orders would be increased by 100 percent (550 plus 100 
percent equals 1, 100). 


After adjustments are made so that all three factors have the same base figure, a 
weighting procedure is used to calculate a year's requirements that is most apt to be correct. 
The weighting factors (totaling 100 percent) are governed by the following logic: influence of 
the sales forecast decreases with the aging of the forecast and/or receipt of more orders; 
as more orders are received, the influence of this factor is increased; influence of last 
year's sales order decreases as the year progresses. The weighting procedure is done three 
or four times a year. 


The calculations described above are made on models, standard extras and variants. 
After these calculations are made, the requirements are run through an explosion-type series 
of programs to ascertain the estimated annual requirements on all assemblies and piece parts. 


Seven processing runs are required to produce the final master parts and assemblies 
tape file with the new estimated annual requirements. After the first run, which adjusts 
figures on orders in house and last year's sales orders to this year's base, a printout goes 
to a management committee representing sales, engineering, manufacturing, production 
planning and purchasing. This committee reviews the listing and makes modifications where 
required; for example, a specific model may be discontinued, shop facilities may be increased 
or a large new order may be pending. 


ACCOUNTS PAYABLE SYSTEM 


Input from suppliers is keypunched for entry into the system. After the accounts 
payable (A/P) file is updated, checks are printed and mailed to suppliers, an accounting 
distribution report is printed for finance, and an A/P summary is created on magnetic 
tape. A/P summary provides input for the check reconciliation run which results in output 
for the general accounting office. From the updated A/P summary, a list of vendors with 
the amount paid to each is printed out for the purchasing department. 
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PAYROLL 


All factory labor charges are entered into the system after being audited for correctness 
of units of work reported finished, rates charged for the work and hours of attendance. Average 
rates for individuals, pools and departments are recapped along with accounting distribution 
for the week. Individual pay is calculated, checks printed and a complete summary forwarded 


to the finance department for budget review. 
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RESULTS AND FUTURE PLANS 


In the period since November 1964, Superior has realized a considerable savings 


in its investment in inventory. At the same time, improvements in the other areas of 
an =.processing have resulted in quicker and more knowledgeable decisions that have, in turn, 
| made plant operations more economical and efficient. Implementation of the computer 
‘atm --~ .  gequired a coordination and clean-up of operating data which, in itself, has contributed 
: greatly to Superior's resumption of its role as a dynamic and growing organization. 
en ttt ee 


Superior will continue to expand its computer operation toward the "total system" 
concept, not only at Lima but also at the plants in Norwalk and Kosciusko. The company 

anticipates no great problems in having all three plants operating under a "total systems" 
concept that will continually be under scrutiny for further refinements. 


SUCO/16 (S31) INDUSTRIAL DATA PROCESSING APPLICATIONS REPORT 


COPYRIGHT 1968, BUSINESS PRESS INTERNATIONAL, INC. 


